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Abstract 
Smart meters are an emerging technological system, for which implementation requires solutions not only related to the 
engineering of the grid, but also policies and regulation from governments and agencies for its due implementation. Given the 
advanced position of the European Union in relation to Brazil, the aim is to compare their distinct policy and regulatory 
approaches, so as to inform what could possibly be transferred to Brazil for the development of its smart metering framework.  
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1. Introduction 
Growing energy demand under systems with aging power grid infrastructure, marked by high degrees of 
inefficiencies added to the need of increasing renewable energy, enhancing consumers’ welfare, protecting the 
environment and responding to climate, brings up serious questions about security of supply and reliability of 
electricity systems in the near future. To some extent all of these are key drivers that have led to the ongoing 
transformations of both EU and Brazilian electricity market’s structural designs and regulatory frameworks. Under 
the envisaged transformations of both markets is the decentralization of electricity systems under a new smart grid 
framework.   
Future smart grid power systems represent a revolutionary change in current’s grid architecture by accommodating 
the connection of multiple distributed renewable energies at consumer level and serving as a dynamic network for 
bi-directional float of information and energy [1]. Utilizing the latest communications technology to transmit real-
time data to and from consumers and suppliers, smart grids promises to convert passive end-users into active players 
of the electricity sector [1]. One of the basic elements for any such change is the installation of smart meters at 
consumer’s households. It promises to allow a better control of patterns of demand, as well as to communicate about 
electricity production back to suppliers, letting consumers become producers of their own energy. Lower operational 
costs related to on-site conventional meter reading and operational efficiency enhancements are also expected.  
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As an emerging technological system, its implementation requires solutions not only related to the engineering of 
the grid, but thoughtful deliberation and regulation by governments. The aim of this study is to undertake a 
comparative law analysis of the policies and mandatory market-driven rationale found in the EU with Brazil’s 
regulatory and voluntary consumer-driven approaches. The main question to be answered is what can be learned and 
transferred to Brazil to enhance its timid advances in relation to the roll-out of smart meters, compared to the EU. 
“Policy transfer typically involves cases in which one nation or government imports knowledge of policies or 
programs that exist abroad” [2].  
2. Dissimilarities  
Before addressing issues of transferability, a comparison between each jurisdiction’s bodies in which regulation and 
policies related to smart metering are enshrined is deemed necessary. Historically, these bodies have been subject to 
ongoing transformations under distinct liberalisation processes. The main differences between EU’s and Brazil’s 
liberalisation processes resulted in them having distinct institutional set-ups, with different competences and market 
players, under unlike market designs. All of which influence how norms regarding smart metering were built into 
each jurisdiction, directly affecting the state of the art in each place, as well as who overlooks and shares the costs of 
implementing them.  
Given their different unbundling rules, under the EU’s smart metering framework there are multiple market players 
responsible for implementing and sharing the costs of rolling out the meters. As for example the Distribution System 
Operator (DSOs) and Transmission System Operators (TSOs), which simply do not exist in Brazil, because there is 
no effective separation of networks from activities of supply and transmission. Fifteen out of sixteen Member States 
(MS) that had positive economic assessments have DSOs implementing the large-scale roll-out, whereby they own 
the meters and network tariffs cover the operational costs [3]. In Brazil, the only utilities responsible for the smart 
meter’s roll-out are the suppliers. The tangible economic benefit they envisage is from gains resulting loss 
reductions. Technical and non-technical losses represented 17,5% of Brazil’s total electricity consumption in 2014 
[4].  
On the other hand, in the EU it lies under a general policy framework established by European Parliament and 
Council and the European Commission (EC). It is found under the Third Electricity Directive and related climate 
change policies (2020, 2030 and 2050 Strategies).  While in Brazil it is so far not enshrined in any public policy of 
the Federal Government, the current rules are exclusively those enacted by National Electricity Regulator (ANEEL). 
Brazil’s regulatory approach is restricted to the electricity sector, while in the EU the policy approach is broader and 
takes into account multiple stakeholders and other sectors, including gas. The scope of the present work is restricted 
to the electricity sector to make further comparisons possible.   
In the EU, three institutional levels co-exist: (i) EU level, where the EC sets the general policies and guidelines for 
the roll-out of meters, as well as climate change related policies; (ii) national level, with legislation setting the legal 
framework for roll-out and/or regulating technical specifications, timelines, etc; and direct governmental bodies and 
National Regulatory Authorities (NRAs) actively overseeing and implementing the roll-out of the smart meters in 
MS; and (iii) transnational level, with European Regulators’ Group for Electricity and Gas (ERGEG) having 
specifically contributed to the smart metering framework in the past, with the “Guidelines of Good Practice on 
Regulatory Aspects of Smart Metering for Electricity and Gas” (GGP). ERGEG was dissolved in 2011 and is 
currently the Agency for Cooperation of Energy Regulators (ACER), together with the European Network of 
Transmission System Operators for Electricity that helps strength EU’s smart grid framework and consequently the 
smart metering framework too.  
In Brazil, the institutional set-up for all energy related matter is restricted to the federal level [5]. ANEEL is the only 
governmental body that has regulated about smart meter roll-out and time-of-use tariffs [6]. There is no policy from 
the Federal Government for smart grids or smart meters. The National Institute of Metrology, Quality and 
Technology (INMETRO), which is linked to the Ministry of Development, is the governmental body responsible for 
setting the minimum technical standards and approving the new meters before they can be installed.  
Finally, Brazil’s voluntary consumer-driven approach in contrast to EU’s mandatory market-driven approach added 
to the above differences, help explain why Brazil is behind and should consider transferability of knowledge from 
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EU’s policies and methods for smart meter deployment, to help enhance efficiency of its electricity sector and bring 
its consumers to the forefront as players of the sector, enabling them to make better-informed choices.  
3. Smart meter roll-out in EU  
3.1. Climate Change Policies  
The policy approach to smart meter deployment is very closely connected to certain EU energy policy goals for 
combating climate change and promoting sustainable development and competition. In 2007 the European 
Parliament and the Council adopted an ambitious set of objectives related to energy and climate change to be 
achieved by 2020: to reduce carbon emissions by 20% in relation to 1990 levels, increase the total share of 
renewable energy sources by 20% and improve energy efficiency by 20% [7]. The main EU goals concerning 
energy and climate change were incorporated into the so-called Europe 2020 Strategy, for a “smarter, more 
sustainable and inclusive growth”, adopted by European Council on June 2010 [8].  
To complement the overall 2020 strategy, the Energy Efficiency Directive required Member States to set national 
primary energy saving targets for 2020 and to achieve end-use saving of 1.5% [9].  It also supports demand 
responses to be enabled by smart meters, as well as dynamic pricing [3]. Some progress has been achieved, with 
greenhouse gas emissions decreasing 18% in 2012 compared to 1990 [10]. To reflect these developments and allow 
further achievements, a new framework has been established under the 2030 Strategy. The new targets are: 40% cut 
in greenhouse gas emissions, at least 27% share of renewable energy and 30% improvement in energy efficiency 
[10]. For its achievement, the EC proposed revision of emissions trading scheme, new national plans to follow EU 
approach, mixing supply and creating more interconnections [10]. 
By 2050, the EU has committed to reduce 80-95% greenhouse gas emission. To reach such objective, taking into 
consideration the big challenges, the EU has developed the so-called “Energy Roadmap 2050”. Its aim is to consider 
possible pathways to get to the above target, guaranteeing competitiveness and security of energy supply [11]. All of 
these climate change related policies are in line with the three main pillars of EU’s energy law that Swora tells us – 
security of supply, sustainable development and competition – and crucial to upholding these pillars are smart grids 
and smart meters [12].  
3.2. Smart Metering Policy-Approach 
Directive 2006/32 on energy and end-use efficiency (later repealed by the 2012 Efficiency Directive) was the first 
EU legal act to refer to the introduction of modern metering and billing systems based on intelligent meters [13]. 
However, it was only under the Third Electricity Directive that the smart metering deployment took on a mandatory 
character, whereby its due implementation is subject to a positive cost-benefit analysis (CBA) [14].  
Prior to the Third Energy Package, on March 2009, certain European Standardization Organisations (ESOs), namely 
the European Committee for Standardization (CEN), the European Committee for Electro-technical Standardization 
(CENELEC) and the European Telecommunications Standards Institute (ETSI) were responsible for establishing 
EU standards for the interoperability of utility meters in compliance to EC Mandate M/441 [15]. Standards in the 
form of “toolbox”, which are relevant to the functional architecture of smart metering communications, were 
published in the end of 2012 [16,17].  
For electricity, MS should proceed with the roll-out of at least 80% of smart meters in their territory by 2020, if 
cost-benefit results are positive [14]. To advise on policy and regulatory directions, the EC set up a Smart Grid Task 
Force in the end of 2009 (SGTF), composed of 5 expert groups (EG) responsible for carrying studies related to 
privacy, smart grid deployment, smart grid infrastructure and smart grid industrial policy. The most relevant studies 
in connection to smart meters carried by SGTF were related to standardization work (expert group 1), data 
protection impact assessments (expert group 2) and data handling models (expert group 3). Protection of data is key 
and in most cases it will be handled by DSOs, with exception of four MS choosing central data hub, e.g. UK [3].  
On preparation for the roll-out, “A joint contribution of DG ENER and DG INFSO towards the Digital Agenda for 
Europe, Action 73”, dated October 2011, took care of the minimum or optional functional requirements for smart 
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meters [18]. The document describes 13 key functionalities for smart metering systems based on the GGP. Ten of 
these functionalities were identified as common functionalities under the EC’s Recommendation 2012/148/EU on 
preparation for the roll-out of smart meters [19]. It serves as main guidance for Member State’s deployment by 2020 
[19]. Functionalities were divided into those related to customers (provides readings from the meter to the customer 
and to equipment that he may have installed); to meter operator (allows remote reading of meter registers); to 
commercial aspects of energy supply (supports advanced tariff systems); to security and privacy (fraud prevention 
and detection); and to distributed generation (provides import/export & reactive metering) [19]. The 
Recommendation further details the measures that should be taken to ensure data protection and gives guidance for 
MS to conduct technical economic assessment of the long-term costs and benefits [19].  
Functionalities are extremely important for the quantification of benefits under CBAs and to guarantee these 
benefits reach all stakeholders. The functionality that should allow consumers to understand about their 
consumption patterns for better-informed choices relates to the frequency at which consumption data is made 
available [3]. MS should ensure this challenging functionality is properly delivered. Attending the minimum 
functionalities and standards is what should guarantee that interoperability, data privacy, demand response programs 
and other energy services will be safeguarded. Under EU experience it was found that selecting less items from 
common functionalities did not make meters less expensive [3]. The overall costs were more influenced by 
parameters related to labour costs, geographical configuration, starting conditions, added features beyond common 
functionalities and choices under CBA with respect to scenarios, discount rates and appraisal periods [3]. Most MS 
have complied with the minimum functionalities, but there are cases where some were partially considered or not 
included, like in Denmark. In general, they are not set clearly by national law, but are left for DSOs or the 
responsible party for rolling-out to analyse and choose [3]. Austria is an exception and has introduced them under its 
law [3].    
3.3. CBA
Because the mandatory character of smart meter deployment in the EU is market-driven, the EC has provided 
common guidelines for the CBA to be carried by Member States. The step-by-step guidance in [20] is structured as a 
set of suggestions based on the work carried out by the Electric Power Research Institute (EPRI) in the United 
States, but tailored to the EU’s context. It integrates two main assessments: an economic analysis characterized by 
the appraisal of monetized costs and benefits on behalf of society, as well as a qualitative impact analysis, which 
considers non-quantifiable externalities and impacts [21].  
In summary, the CBA is expected to capture: (i) benefits resulting directly from its installation, such as reduction of 
remote reading costs; (ii) benefits quantified in relation to cost reductions in future smart grid implementation (the 
future connection of distributed energy benefiting from the existing metering infrastructure); (iii) benefits enabled 
by installation, such as reduction of outage time; and (iv) other impacts affecting the public or society at large, 
which include benefits directly related to social impact (e.g. job creation) and those that contribute to achieving 
strategic policy goals (e.g. security of supply) [21].  
The ten proposed guidelines that constitute the five main macro-steps of the analysis are outlined in Table 1 below. 
One of the main ideas behind the proposed methodology involves the mapping of “assets into functionalities; 
functionalities into benefits and benefits into monetary values” [21]. 
Table 1. Ten proposed guidelines. 
Macro-steps Guidelines Description 
Scenario definition 0: Define scenario Set the percentage and number of smart meters, and the 
roll-out time [21]  
Tailoring to local conditions 1: Define assumptions 
and set critical 
parameters  
Adapt assumptions to local conditions, taking into 
account how different contexts will result in different 
impacts on benefit quantification [21] 
Cost-benefit analysis 2: Review & describe 
technologies, elements 
and goals  
Summarize the elements and goals of the project: its 
scale and dimensions, the engineering features, local 
characteristics of the grid, relevant stakeholders, and a 
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clear statement of objectives [21] 
3: Map assets into 
functionalities 
Determine which of the 33 functionalities of Smart 
Grids are activated by the asset [21] 
4: Map functionalities 
into benefits 
Link functionalities to each of the EPRI 22 (potential) 
benefits the technology might provide, i.e. enhancing 
day-to-day grid operation [21]  
5: Establish the baseline Define the baseline scenario, considering the system 
conditions had the project not taken place, and compare 
to all other scenarios of the analysis to enable the 
benefit quantification, upon which investments should 
be based [21]  
6: Monetize the benefits The benefit is the difference between the baseline 
condition and project condition. The guidelines provide 
a non-exhaustive list of possible formulas for 
calculation of possible benefits [21]  
7: Identify and quantify 
the costs 
Costs are more straightforward and can be measured 
directly by the company carrying out roll-out, or 
quantified according to market information: “costs 
should include capital, ongoing/operational, and 
transitional costs” [20]  
8: Compare costs and 
benefits 
“Most common methods include annual comparison, 
cumulative comparison, net present value and cost-
benefit ratio” [20] 
Sensitivity analysis 9: Perform sensitivity 
analysis
“Analysis indicates to what extent the profitability of a 
project is affected by variations in key quantifiable 
variables and is most commonly performed by 
calculating changes in a project’s internal rate of return 
(IRR) or NPV” [20] 
Qualitative impact analysis 10: Assess deployment 
merit and externalities 
A non-monetary assessment of additional benefits, 
considering the contribution of the project to different 
policy objectives and appraising non-monetary impacts 
on society, which include, amongst others, jobs, safety, 
environmental impact, social acceptance and time 
lost/saved by consumers [21] 
The specific geographical, economical and regulatory context of the roll-out should shape the assumptions and 
boundary conditions to be detailed under the CBA. Table 2 has the non-exhaustive list of variables and data to be set 
and collected as presented in [21]. 
Table 2. Non-exhaustive list of variables  
Variable/data to be set/collected Unit
Projected variation of energy consumption % 
Projected variation of energy prices % 
Peak load transfer % 
Electricity losses at transmission and distribution level % 
Estimated non-supplied minutes Number of minutes 
Value of Lost load/ value of supply $/kWh 
Discount rate % 
Hardware costs $ 
Number of smart meters to be installed Number of meters 
Installation costs for smart metering systems $ 
Life expectancy of smart metering system Number of years 
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Meter reading costs $/year 
Telecommunication success rate % 
Inflation rate % 
Cost reduction associated with technology maturity % 
Implementation schedule Number of meter/year
Percentage of meters placed in rural vs. urban areas % 
Carbon costs $/ton 
3.4. CBA’s macro-steps  
The guidelines 2-8 represent the backbone of the CBA framework. Hence, it is of paramount importance for any MS 
considering full-scale roll-out to consider smart grid functionalities, because it is in relation to which of these should 
smart meters activate that the following identification of benefits was made possible. On the other hand, the need for 
a sensitivity analysis is twofold. Firstly, different and multiple factors such as economic, geographic and 
demographic play a significant role in setting the different benefits for distinct regions [21]. Secondly, given that 
forecasts and estimates of critical variables considered under the CBA cover a long timeframe, likely changes in key 
variables must be taken into account [21]. Last but not least, externalities, non-quantifiable in monetary terms, must 
also be considered in the analysis, to the extent that certain broader impacts that spill over from smart metering 
deployment sometimes greatly affects costs and benefits and thus the overall result of the CBA [20].  
3.5. The stage of development  
By 2020 around 200 million smart meters should be installed for electricity [3]. This represents less than the 80% 
required for the EU (72%), although MS that had positive economic assessments exceeded this target individually 
[3]. There is yet an overwhelming business case for EU full-scale replacement of existing meters [3]. From the total 
of 16 MS that have decided to proceed with large-scale roll-out, Sweden, Italy and Finland are ahead and have 
finished their roll-outs by installing 45 million smart meters [22]. Energy savings in Finland and Sweden range from 
1-3% [3]. For Belgium, Czech Republic, Portugal, Lithuania, Germany, Slovakia and Latvia, CBAs were negative, 
but for the last three the roll-out was economically justified for certain groups of costumers [3]. On the other hand, 
Italy and Spain have decided to roll-out without official CBA [22]. Of the totality that have decided in favour of 
smart meter roll-out, be it in full or partial, the majority have chosen regulated metering market [22]. Only in the 
United Kingdom and Germany should there be a competitive metering market [22].  
4. Smart meter roll-out in Brazil 
4.1. Regulation 
The existing norm with respect to smart meters in Brazil is different from the policy approach in the EU. Especially 
because it is not enshrined in any public policy, be it related to combating climate change or to smart grid 
deployment more generally. With the works exclusively being carried by ANEEL, advances are restricted to the 
electricity sector, which could represent a risk to future interoperability of smart grid applications. The main driver 
for ANEEL to edit Resolução Normativa 502/2012 (RN 502/12) regulating smart meter deployment is to enable the 
white tariff in Brazil [23]. According to this new rate regime approved in 2012, the most expensive rates should 
apply at times of peak demand, whilst reduced rates at times of lowest electricity consumption [24]. It was created to 
match more precisely the price with the costs of the services in different consumption periods, aimed at shifting 
consumption for when it is cheaper [25]. This way helping reduce total average costs for consumers and increasing 
efficiency of distribution networks, which could downgrade expansion investments while enabling reasonable tariffs 
[25].  
Functionalities of the new meters were first considered in 2010, under ANEEL’s Public Hearing 043/2010 to collect 
contributions from society on the envisaged draft of RN 502/12 [26]. Discussions involved topics on physical 
parameters, such as voltage level indexes (helps identify where service is poorly rendered), active electricity 
consumption and inductive reactive energy, as well as on parameters related to the continuity of the services to 
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control time and duration of outages [26]. Functionalities for billing purposes at different price periods were also 
discussed, as were remote communications systems for bidirectional exchange of data between the meter and the 
suppliers [26]. After deciding on what comments and suggestions to accept, but far from ending discussion on 
minimum functionalities, RN 502/12 was published.   
According to its provisions, two types of meters with different functionalities can be implemented [27]. One is for 
certain type B consumers (residential, commercial, industrial and rural connected at lower tension network) who 
choose to join the white tariff [27]. Suppliers are obliged to provide them at no initial costs to consumers. It should 
measure active consumption in at least four different price periods and display the accumulated consumption data 
for active electricity, as well as clearly show the price periods [27]. The other type has more functionalities and 
provides information on: (i) electric tension and electric current data; (ii) consumption data; (iii) price valid for 
different price periods, in case of dynamic pricing; (iv) dates and times for the start and end of the past 100 
interruptions of short or long duration; and (v) past 12 months of the values calculated for the indicators related to 
the Transgression Duration for Precarious Voltage (DRP) and Relative Transgression Duration for Critical Voltage 
(DRC) [27]. Consumer’s who choose the white tariff, but prefer the latter meter have to pay the price difference 
between this and the former. Those type B consumers who don’t file for dynamic pricing can choose to have the 
second meter and should bare all costs [27].  No economic assessment is considered and regardless of the type of 
smart meter, the installation is exclusively at consumers’ discretion either by joining the white tariff or choosing to 
pay for a new meter. Suppliers are fully responsible for data handling and should comply with all consumers 
fundamental right to protection of personal data found under the Federal Constitution. In line with the above, 
ANEEL has also regulated about Power Line Communications, allowing the electric network to be used for 
telecommunications services, which also supports suppliers to transmit real-time data and remotely control services.    
As a result, the consumers will be responsible for dictating the pace at which smart metering is implemented in the 
country, likewise the white tariff. Although we can make assumptions and suggestions about how consumers might 
behave, it is very hard to understand the values that influence consumer decisions and also to predict the extent to 
which they are favourable to accept changes in their homes [28]. These uncertainties cause difficulty for the 
suppliers responsible for making the initial investments in the meters, because they cannot plan the amount of 
investments that will be necessary. It will be the behaviour of the first consumers to adopt the smart meters that will 
or won’t stimulate the adoption of the technology by others.  
One of the most crucial points about smart meters goes much beyond the simple installation of the technology and 
involves the way in which it actually becomes part of the daily life routine [29]. With very little educational 
measures existing today, it is hard to believe a roll-out dependent on so many consumer-choices will go far. 
Therefore, giving Brazilian consumers the choice over whether to adopt smart meters in their households, but not 
stimulating them on how and why to choose the white tariff, nor giving them any insight into the energy use of 
appliances, or an understanding of data interpretation, or a wider picture of smart grid system, is the same as not 
giving much option after all. The lack of support given to consumers in their new roles will not result in the 
expected benefit to them or the electricity system as whole. 
Finally, the lack of minimum functionalities that go beyond differentiating consumption at each of the four different 
price periods for those opting for time-of-use tariff, puts into risk interoperability, data privacy, demand response 
programs and other energy services. No economic assessment, on the other hand, will not allow an appraisal of 
monetized costs and benefits on behalf of society, nor take into consideration important non-quantifiable 
externalities and impacts that greatly influence the costs of implementing the meters, such as labour costs.  
4.2. The stage of development  
The main developments with regard to smart metering roll-out are found in the States of Minas Gerais, São Paulo 
and Rio de Janeiro [30]. In Minas Gerais, the distribution utility CEMIG has implement 4,200 smart meters in the 
city of Sete Lagoas [30]. In São Paulo, the city of Aparecida has around 10,000 smart meters installed [30]. In the 
Rio de Janeiro (RJ), in Búzios, 10.000 meters were installed [30]. These are all initiatives under smart grid pilot 
projects running in Brazil, of a total of nine, which form ANEEL’s Research and Development project for smarter 
energy systems in the country [30]. Outside pilot-project cases, the most successful example is of the supplier 
Ampla in RJ, for its smart meters on top of lamppost that reduced 20% of its losses caused by energy theft [31]. 
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5. Recommendations of knowledge transferring for smart metering deployment in Brazil   
Considering the benefits of adopting smart meter technology and the further developed state of the EU, this study 
proposes the transferring of the policy-approach and market-driven rationale of the EU to be tailored to Brazil’s 
policy drivers and local circumstances. Whereby it would be more energy efficiency-oriented than anything else, 
given its very high rates of non-technical energy losses. Different from certain policies existing in the EU, linked to 
‘greening’ the energy matrix to combat climate change, Brazil having the privilege of a clean matrix, is suggested to 
consider policies to enhance its clean matrix and guarantee even higher penetration of renewable sources in benefit 
of the environment and climate change. 
5.1. The public policy approach 
Considering that no public policy has yet been considered for the development of the Brazilian smart meter 
framework, the first recommendation of this study is that certain ministries (Ministry of Mines and Energy, Ministry 
of Development, Industry and External Commerce, Ministry of Science, Technology and Innovation and the 
Ministry of Communications), establish the general framework for smart grids and smart metering. This will enable 
the creation of a proper business model for the deployment of new meters and mitigate the risks related to 
independent strategies having to be chosen by suppliers.  
The establishment of federal public policies setting the main rules for smart meter deployment under the smart grid 
framework is the only means of guaranteeing that rules will take into consideration the multiplicity of sectors, 
stakeholders and market players involved in the implementation of smarter energy systems. The way regulation is 
being carried out today increases the chances that certain interests spilling over the electricity sector will be left out. 
This in turn presents a great risk to the interoperability of the smart grid system as whole, putting into risk the 
achievement of system optimization in the future. To guarantee both technical and commercial interoperability, 
policies should set the required standards and the right set of functionalities that will enable smart meters to deliver 
full benefits not only to consumers, but to the system as whole.  
It should be through national policies that the appropriate incentives for consumers to engage with the technology 
are spelled out, so as to increase their confidence in the benefits of smart meters. Public policies are also the main 
drivers for educational planning around smart metering implementation programs. It is through such policies that 
topics such as privacy can be addressed, which is key for any advance in this field. According to the lessons learned 
under EU experience, it is important to engage consumers from the very beginning [3]. Hence, it is suggested here 
that a communication effort be set up under public campaigns to teach about data that will be transmitted and data 
that will be displayed to consumers, teaching them about possible choices of behavioural change enabled by them. 
This is particularly important because a smart meter alone does not provide any benefit or promote changes on user 
behaviour [32]. Implementation’s success is directly related to the capacity of building trust in consumers [33]. 
On the other hand, it is only with a robust policy approach that utilities will have any incentive to invest in smart 
metering technology [3]. Brazil having an exclusive consumer-driven approach, by means of regulation that pretty 
much stands on its own because no broader framework for smart grids is yet in place, creates uncertainties and 
difficulties for distribution utilities to make the initial investments. They cannot plan the amount of investments to 
attend unforeseeable demand for meters.  
Furthermore, it is in future public policy that economic incentives and funding programs should be enshrined. 
These, in turn, should foster investments that are also suggested be enhanced by public policies guiding on 
economic assessments prior to the roll-out. Being a very big and diverse country, Brazil’s regions vary considerably 
and a homogeneous roll-out is not suggested by this work. Thus, an economic assessment tailored to each State’s 
peculiarities is further proposed as the second point to be transplanted below.  
5.2. The market-driven approach 
The existing regulatory approach for smart metering roll-out set by ANEEL does not require any prior economic 
assessment. This study has briefly considered the risks and insecurities resulting from such an approach and 
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therefore the second recommendation for transplanting norms to Brazil draws on the rules under the EU framework 
related to the market-driven approach of smart metering roll-out. The rationale and guidelines set in section 3.3 
inform the main elements that this study suggests to be considered by Brazilian authorities. This recommendation 
implies that the CBA methodology be tailored to Brazil’s regulatory context and to each of its twenty-seven states 
economical and geographical context.  
The main idea behind the CBA guiding the market-driven approach set in the EU involves in the first place the 
identification of smart grid functionalities for further considerations of smart metering benefits. It is of paramount 
importance that Brazil’s Federal Government considers which functionalities, likewise in the EU, will be under its 
general framework. It is with respect to these future functionalities that eventual benefits are to be assessed. As for 
this, the current regulation for smart meters standing without a regulatory framework for smart grids in Brazil makes 
it hard to identify which minimum functionalities should be considered to attend Brazil’s policy drivers.  
This work finally recommends that only upon the positive results of CBA should the roll-out then be considered for 
each Brazilian State, given only then should there be any estimate of true benefits to society. CBAs should be 
carried out in the country to measure possible positive results to all stakeholders, which under an exclusive 
consumer-driven rationale it is hard to believe wider societal benefits would be secured.  
6. Conclusions 
Current electricity market structures displays high levels of inertia and inefficiencies, which coupled with the 
increasing demand of electricity, impose serious risk to the future reliable and secure supply of energy. As for this, 
under Brazil and EU’s jurisdictions, the case studies compared here, actions towards a system more robust and 
efficient under smart metering frameworks are currently being developed. The above comparison of their distinct 
regulatory approaches and stages of development with respect to smart metering deployment has proven that the EU 
is ahead of Brazil. The present work suggests this is due to the fact that the EU has a policy approach to set up the 
general framework and an economic assessment to guide deployment that simply do not exist in Brazil. As for this, 
while in the EU policies take into consideration the multiplicity of stakeholders of the various sectors involved in the 
technology and establishes rules on privacy, standardization and minimum functionalities of smart grids and smart 
meters, as well as adopts a market-driven rationale for deployment of meters, creating a safer environment for 
investments and consumer engagement; in Brazil, the electricity regulator is the only entity setting the rules and has 
chosen the exclusive voluntary approach to deployment, whereby consumers are the only ones dictating the pace of 
installation. Without a general framework the multiplicity of stakeholders involved in the technology, the minimum 
functionalities, from which benefits to society would ultimately emerge, and standards from which interoperability 
would be guaranteed, are yet to be considered. As for this, the present work ultimately proposes that Brazil should 
learn from what has been done in the EU, with respect to building a general framework for smarter grids and smart 
meters by means of public policies that considers the necessity of an economic assessment for deployment.  
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